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ABSTRACT 


Background: To evaluate the Vitamin D status in patients with pulmonary tuberculosis and normal healthy adults. 
Methods: Total of 48 subjects 24 (14 male and 10 female) newly diagnosed pulmonary tuberculosis and 24 (16 male and 
8 female) healthy controls) was selected through non-probability purposive sampling according to inclusion and exclusion 


criteria. Result: Significant differences were observed for the obesity and smoking p-value 0.032 and 0.021 respectively. 
Chest x ray revealed cavitary in 9 (37.5%) of cases. Hemoglobin, RBC counts and Platelet counts revealed statistically 
significant difference between cases and controls. Conclusion: Patients with tuberculosis are significantly Vitamin D 
deficient as compared to normal individuals. 
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INTRODUCTION which the mycobacteria prevent their own 
destruction involves glycosylated 
Tuberculosis (TB) is a global pandemic that mainly phosphatidylinositol lipoarabinomannan, a 


affects the low- and middle- income countries. India, compound of the mycobacterial cell membrane. 


followed by Indonesia, China, Nigeria, Pakistan and Lipoarabinomannan is translocated to _ the 
South Atmos account tor 600 of thé total 1B phagosome wall, interrupting the normal maturation 
statistics in the world. Despite advances in of the phagosome and its further fusion with the 


diagnostic technology and invention of new lysosome. **! Another potential __ mycobacterial 
antituberculous drugs, TB continues to remain a defense mechanism involves inhibition of Ca+2 
major public health concern. In May 2014, the signaling events, a are also required for 
World Health Assembly at Geneva endorsed “The phagosome maturation.’ Thus protected from host 
End TB Strategy” with an aim to end the global TB defenses, the _ 

epidemic by 2035 with targets to reduce TB deaths viable — mycobacteria reproduce inside the 
by 95% and cut down the new cases by 90% and macrophages and can also migrate to other tissues. 
ensure that no family is burdened with catastrophic However, a localized inflammatory _ response 
expenses due to TB. India contributes to one-quarter promotes the recruitment of T lymphocytes, which 
of the global TB burden. WHO statistics for 2015 leads to the formation of a granuloma to wall off the 
gives an estimated incidence and prevalence of 2.2 spread of the infection. The TB infection is usually 
and 2.5 million respectively for TB in India." TB contained inside the granuloma, and the infection 


along with HIV remains as one of the leading causes may remain dormant, or latent, for many years. 
of morbidity and mortality among general However, immunodeficiency secondary to an event 


population. such as coinfection with human immunodeficiency 


Macrophages phagocytize the bacilli, but the normal virus (HIV) a malnutrition, cam lead to activation of 
destruction of bacilli by macrophages can be the disease.>°! Vitamin D is believed to have an 
interrupted by the defense mechanisms of the important role in macrophage activation and the 


mycobacteria. One of the potential pathways through subsequent restriction of MTB growth.'7*! Low 
levels of Vitamin D is a common finding world over, 
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D in preventing several malignancies is increasingly 
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being recognized. Recent evidences link vitamin D 
deficiency to diseases like Diabetes, Hypertension, 
infections, autoimmune disorders and cancer.!®!!] 
Vitamin D modifies gene expression in the tissues 
where it acts by binding to specific receptors vitamin 
D binding receptors and has several known actions 
and several more hitherto unknown to us."?""4! Only 
few studies on the role of vitamin D in tuberculosis 
have been done in Asian populations. There is 
paucity of literature addressing this issue in Indian 
population as well. Aim of this present study was to 
evaluate the Vitamin D status in patients with 
pulmonary tuberculosis. 


MATERIALS AND METHODS 


This Present study was conducted in the Department 
of TB and Chest, World College of Medical 
Sciences Research and Hospital, Jhajjar, during the 
period from December 2016 to November 2018. A 
total of 48 subjects 24 (14 male and 10 female) 
newly diagnosed pulmonary tuberculosis and 24 (16 
male and 8 female) healthy controls) was selected 
through non-probability purposive sampling 
according to inclusion and exclusion criteria. 
Informed consent was taken from all the study 
subjects. Newly diagnosed TB cases were included 
in the study with age and sex matched apparently 
healthy controls. Subjects who fulfilled the 
following criteria: i) clinical history suggestive of 
tuberculosis, ii) Sputa +ve for acid fast bacilli, iii) 
Roentgenography findings consistent with the 
pulmonary tuberculosis like cavity formation in lung 
apices. Informed written consent was taken from the 
participants. Patients with past and present history of 
anti tuberculous drugs who have discontinued the 
drugs because of unknown reason, chronic cases of 
pulmonary tuberculosis, drug defaulter, and extra 
pulmonary tuberculosis were excluded from the 
study. General physical and chest examination was 
performed for the presence of  cavitations, 
consolidation, fibrosis, pneumothorax and pleural 
effusion. 


Biochemical Analysis 
An overnight fast 5 ml of venous blood samples 


were collected for 25 (OH) D3 levels. We collected 
5 ml of venous blood in plastic serum tubes. 
Samples were placed in ice boxes and_ sent 
immediately to laboratory. Serum was separated by 
centrifugation and 25 (OH) D3 levels measured 
using chemiluminescence assay using Roche 
diagnosis Elesys. All the results were duly verified 
by pathologist. For the purpose of study, a patient 
with vitamin D level less than 25 ng/ml was 
considered to be Vitamin D deficient. 


Statistical Analysis 
All values were expressed as mean + S.D. Data was 


analyzed on SPSS version 18 Continuous and 


categorical variables were analyzed by student’s ttest 
and chi square test respectively. The significant p- 
value was taken at < 0.05. 


RESULTS & DISCUSSION 


The clinical and demographic characteristics of 
study population are shown in [Table1]. There were 
24 patients (14 male and 10 female) with 
tuberculosis and 24 patients (16 male and 8 female) 
as control. Mean age of cases was 38.0+6.2 years 
while that of controls was 3544.02 years. The gender 
distribution, obesity, BMI, smoking habit and chest 
x ray showing cavitations are shown in [Table1]. 





Table 1: Clinical and Demographic characteristics of 



























































study group. 

Variables Study Group | Control 
Age in Years 38.0+6.2 35+4.02* 
Male 14(58.3%) 16(66.6%)* 
Female 10(41.6%) 8(33.3%)* 
Obesity 33.3% 42% 

BMI (kg/m2) 26.0243.01 25.0£2.7* 
Smokers 48% 21% 

Chest X-ray cavity 9 (37.5%) - 
Hemoglobin (gm/dl) 1142.4 1343.2 
RBC counts (x109 pl-1) | 3.7+41.2 4,242.0 
WBC counts (1-1) 7390+4170.1 7077+4155.2 
Platelets (x109 l-1) 3.5+2.0 3.942.7 
ESR 49+19.3 6.2+3.0 
Alkaline 106.3414.2 94.7410.2 
phosphatase(iu) 

Vitamin D3 (ng/ml) 22.2 + 10.2 30.47 + 12.56 
Mean + SD) 

Vitamin D3 deficiency 15 (62.5%) 8 (33.3%) 
[n(%)] 








(Statistically Significant at p value <0.05) *NS: Statistically not Significant) 


Significant differences were observed for the obesity 
and smoking p-value 0.032 and 0.021 respectively. 
Chest x ray revealed cavitary in 9 (37.5%) of cases. 
Hemoglobin, RBC counts and Platelet counts 
revealed statistically significant difference between 
cases and controls. Low normal hemoglobin values 
were observed in most of study subjects in general 
and pulmonary tuberculosis patients in particular. 
Serum alkaline phosphatase showed significant 
differences as shown in [Table1]. [Table2] shows the 
clinical characteristics of patients with pulmonary 
tuberculosis, 15 patients were found to have Vitamin 
D deficient and 9 patients had normal levels. 





Table 2: Clinical characteristics of patients with 
pulmonary tuberculosis. 


























Variables Vitamin D Levels 

Deficient Normal 

< 25 ng/ml > 25 ng/ml 
Number of patients 15 (57%) 9 (43%) 
BMI(kg/m2 ) 20.0146.52 22.6443 
Vitamin D3(ng/ml) 17.2144.2 27.3. +5.12 








(Statistically Significant at p value <0.05) *NS: Statistically not Significant 


Even before the discovery of the etiologic cause of 
tuberculosis by Robert Koch in 1903, vitamin D 
from cod liver oil,"5! and from exposure to sun or 
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radiation was used to treat tuberculosis. Several 
recent studies in different populations have 
associated a deficiency in vitamin D with increased 
risk of tuberculosis.“°?!] Vitamin D plays an 
important role in macrophage activation and 
restriction of mycobacterial growth. Several 
biological studies to detect effects of Vit D on 
immune system of the body show that Vit D has a 
definitive role in suppression of proliferation of 
Mycobacterium TB and generalized inflammatory 
response produced secondary to it.??3! Similarly, on 
triggering of toll-like receptors by molecules of the 
tubercle bacillus, the production of microbe-killing 
cathelicidin is impaired in the absence of adequate 
serum Vitamin D.'4] However, the in-vivo 
association between Vitamin D_ status and 
tuberculosis is still a debatable issue. In this study, 
we found that Vitamin D insufficiency, as assessed 
by 25 (OHD) level, was high in patients with TB, 
both in men and women. As antituberculosis 
chemotherapy can lower serum Vitamin D levels, so 
only those of tuberculosis patients were included 
who were yet to commence treatment. The possible 
association between Vitamin D and tuberculosis was 
first reported more than 20 years ago,”! but 
subsequent studies have yielded conflicting findings. 
A number of studies in Gujarati Indian,?° African 
residents in London,?” African immigrants living in 
Australia,?®! and people of West Africa,?! all have 
shown that tuberculosis had lower levels of 25 (OH) 
D and higher prevalence of Vitamin D deficiency 
than non-TB individuals. Among African 
immigrants in Australia, for example, individuals 
with latent or active tuberculosis were observed to 
have substantially lower serum Vitamin D levels 
than those without tuberculosis. Although there is 
good evidence to suggest that a fall in serum 
Vitamin D levels compromises cell mediated 
immunity and leads to the activation of latent 
tuberculosis," it is also possible that low serum 
Vitamin D levels result from tuberculosis itself. 
Smoking is a risk factor for tuberculosis disease. 
Although Vitamin D is important for calcium 
absorption (which is impaired by smoking), there is 
no evidence to suggest that Vitamin D absorption is 
impaired directly by smoking. This study also 
showed no significant relationship between BMI and 
change in Vit D level. As most of the patients with 
TB have low BMI, which is further associated with 
Vit D deficiency, thus low BMI is important 
confounder for association of the low Vitamin D 
tuberculosis. Low Vit D level in TB patients needs 
to be further evaluated as the prevalence of diabetes 
mellitus (DM) is increasing globally and people with 
DM are 4-5 times more likely than those without 
DM to have clinically significant chronic kidney 
disease (CKD).°" In addition, patients with CKD or 
those who are dialysisdependent are more likely to 
have low levels of Vitamin D in comparison to those 
without kidney disease."71_ The incidence of 


tuberculosis is high in CKD patients partly as a 
result of impaired cell-mediated immunity but if low 
serum Vitamin D levels also predisposed to 
tuberculosis, the growing population of people with 
CKD from underlying causes like DM may need 
early attention to their body Vitamin D levels to 
mitigate the risk of active tuberculosis. Moreover, in 
this study, it was noted that Vit D deficiency was 
detected in approximately half of normal female 
population which is quite significant and does raise a 
healthcare concern that a sizeable majority of the 
healthy population is deprived of the proven benefits 
of Vitamin D. Possible reasons for this female 
preponderance can be predominantly homebound 
females, poorer nutritional status than their male 
counterparts, social stigma associated with TB, 
which discourages women from seeking early 
medical care, and Vitamin D deficiency due to poor 
dietary intake as well as inadequate exposure to 
sunlight because of poor housing and the culture of 
wearing hooded cloaks (Burqas). However, 
prevalence of Vit D deficiency was much lower than 
what was found in another study conducted in 
Karachi."! Similarly, in this study, prevalence of Vit 
D deficiency in asymptomatic females were much 
lower than in premenopausal women bone health 
survey carried out in Karachi in year 2010 by 
Mansoor et al. where 82.8% women were found Vit 
D deficient.?*! The smaller size, different cut off 
limit of Vit D deficiency level, darker skin 
pigmentation in women of Karachi and _betal 
chewing, '*"! habit may explain the disparity between 
results. The present study postulates that Vit D may 
be effective as adjuvant therapy in patients with 
tuberculosis. This observation is supported by the 
work of Martineau et al. in which a single dose of 
Vitamin D improved immunity to Mycobacteria in 
vitro in contacts to patients with TB.°*! In addition, 
1,25-dihydroxyvitamin D may enhance the 
production of LL-37, an antimicrobial peptide of the 
cathelicidin family.2?7461 


Antimicrobial peptides, such as defensins and 
cathelicidins, are involved as a first line of defense in 
the prevention oof infections, including 
tuberculosis.°°! Although cathelicidins are widely 
distributed in mammals, LL-37 is the only member 
of the cathelicidin family that has been identified in 
humans, where it is found in alveolar macrophages, 
lymphocytes, neutrophils, and epithelial cells.!°3°! In 
addition to having direct bactericidal activity, LL-37 
also modulates the immune response by attracting 
monocytes, T cells, and neutrophils to the site of 
infection.'"'5! The presence of 1,25- dihydroxyvitamin 
D3 in neutrophils and macrophages upregulates in a 
dose-dependent manner the hCAP-18 gene that 
codes for LL-37 which suggests that 1,25- 
dihydroxyvitamin D induction of LL-37 may play a 
role in host defense against TB infection.45~) 





Canals of Intemational Medical and Dental Reseach, Vel (5), Josue (3) 


Page 16 


NM 
@ 
Q 
2. 
S 
5 
— 
>] 
& 
oe) 
7 
oO 
Dn 
- 
—) 
=e 
oO 
i“) 
D 
oO 
Dn 





10. 


11. 


12. 


13. 


14. 





Dhania; Vitamin D Status in Patients with Pulmonary Fuberculosis 


CONCLUSION 


These findings suggest that, the Patients with 
tuberculosis are significantly Vitamin D deficient as 
compared to normal people. In present study, 
compared to healthy adults, patients of pulmonary 
tuberculosis were found vitamin D deficient. 
Vitamin D supplementation is warranted for patients 
of pulmonary tuberculosis. Literature search shows 
that vitamin D deficiency is much prevalent in India. 
Although many studies have evaluated for the 
association of vitamin D_ deficiency with 
tuberculosis, there are no uniform results and hence 
the correlation remains doubtful. Public health 
education should encourage people to spend more 
time in sunlight and emphasise on adequate dietary 
intake of vitamin D. It should also give importance 
to address the aetiologies of vitamin D deficiency 
and implement effective population based strategies 
such as vitamin D fortified food products. 
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